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.(57) Abstract 

An inflaOT (10) for an inflatable vehicle occupant restraint system includes a housing (12) having at least two spaced walls (20 and 
22) that are connected by a structuial member (30) that normally maintains the spaced relationship. The strucniial member (30) serves as 
an igniter tube for supporting an igniter (18) therein, and is nipturablc upon the occurrence of rcladvely hi^ gas pressures internally of the 
housing to permit ejqpansion of the housing (12) to increase its volume and reduce the gas pressure therein. 
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XNFLATOR HAVING A RUPTUR2UBLE IGNITER TUBE 

BACKGROUND OF THE INVENTION 
It is now apparent that inflatable vehicle occupant 
restraint devices, generally known as "airbags," save lives. 
5 Increased utilization of this life saving product has 
accentuated the search for a smaller, lighter, less expensive 
inflatable restraint system. Since the inflator used in such 
inflatable occupant restraint systems is the largest, heaviest 
and one of the most expensive components of the system, it is 
10 now receiving close attention. 

The combustion pressure of a propellant is related to 
ambient temperature and pressure conditions. Thus, 
conventional airbag inf lators are relatively thick walled due 
to the fact that wall thickness must be sized to contain the 
15 maximxm gas pressure exhibited under the most adverse 
condition. 

Conventional inf lators incorporate an internal filter 
to prohibit solid and liquid combustion products from entering 
tl-ia rastraint bag. To prcp«rly filter the combustion gases, 

20 known filters generally comprise multiple layers of metal 
screen which are often combined with fibrous materials. Such 
known filters are relatively heavy, expensive to manufacture 
and exhibit inconsistent pressure attenuation. 

A typical inflator comprises a cylindrical perforated 

25 steel or aluminiam housing of a diameter and length related to 
the application and efficiency of the solid propellant. 
Typically, one or more layers of steel screen of varying mesh 
and wire diameter are disposed about an internally disposed 
propellant so as to form sites upon which liquid combustion 

30 products condense and liquify and to trap solids produced 
incident to combustion. Gases produced in the combustion 
process pass through the screen. Inf lators heretofore known 
have utilized seals and multiple barriers to preclude bypass of 
liquids and solid materials between the periphery of the filter 

35 and the housing. 
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SUMMARY OF THE INVENTION 
The solution t:o the problem of reducing airbag 
inflator size, weight, cost and efficiency, in accordance with 
the present invention, is predicated on the concept that it is 
5 possible to utilize a relatively small and light, thin walled 
inflator housing if the housing accommodates excessive 
combustion pressure by expansion, with a resultant volume 
increase and presstire decrease, rather than containment. To 
preclude bypassing of combustion products, the filter is sized 

lb so as to be compressively sealed by the walls of the inflator 
housing upon assembly thereof, thereby accommodating the 
aforesaid expeuision of the walls as well as eliminating 
heretofore required seals. 

Further stated, the present invention provides an 

15 improved inflator for an inflatable vehicle occupant restraint 
system comprising a housing having at least two spaced walls, 
a plurality of apertures in the housing for the discharge of 
combustion gases, a propellant in the housing, and a filter 
disposed between the propellant an€i the apertures in the 

20 housing, wherein the improvement comprises a cylindrical 
structural member extending between and welded to the spaced 
walls, respectively, of the housing for maintaining the spaced 
relationship therebetween upon the production of gas under 
relatively low pressure. The structural member has a plurality 

25 of aligned relatively small closely spaced apertures extending 
circumferentially around the entire periphery thereof, and is 
rupturable upon the occurrence of a predetermined relatively 
higher gas pressvire in the housing thereby permitting movement 
of the walls away from one another auid expansion of the housing 

30 to increase the volume thereof and reduce the gas pressure 
therein. An igniter is disposed internally within the 
structural member, wherein the plurality of apertxires serve the 
dual purposes of venting a flame front generated by the igniter 
to the propellant and exhibiting a predetermined failure mode 

35 of the structural member. 



wo 94/25315 



PCT/US94/03839 



-3- 

BRIEF DESCRIPTION OF THE DRAWINGS 
Pig. 1 is a cross-sectional view of an inflator in 
accordance with the present invention. 

Fig. 2 is a cross-sectional view, similar to Fig. 1, 
5 of the inflator housing that has been expanded due to excessive 
internal press\ire. 

Fig. 3 is a fragmentary view of the inflator housing 
and filter prior to assembly. 

Fig. 4 is a cross-sectional view taken within the 
10 circle "4" of Fig. 1 showing the weld between the housing 
sections . 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT fS^ 

As seen in Fig. 1 of the drawing, an inflator 10, in 
accordance with a preferred constructed embodiment of the 

15 present invention, comprises four major components, namely, a 
housing 12, a propellant 14, a filter 16, and an igniter 18. 

The inflator housing 12 is f oxnned by two dish-shaped 
sections 20 and 22 that are welded together in inverted nested 
TZLlzt±zr^zhLp. The lc:^-er housing pcrtion 22 contains a 

20 plurality of aperttires 24 for the discharge of gas produced by 
the propellant 14 into an airbag, not shown. 

In accordance with one feature of the present 
invention, the housing 12 is provided with a centrally disposed 
igniter support tixbe 30 having a flared lower end portion 31 

25 that is spin or laser welded as at 32, to a complementaury 
boss 34 in the lower housing 22. Tbe igniter tube 30 supports 
the igniter 18 internally thereof, an upper edge portion 36 of 
the tube being rolled over a retainer ring 37 to trap the 
igniter 18 . The tube 30 is welded to the upper housing 20 by 

30 an annular laser weld 38. 

The end of the igniter tube 30 is flared and the 
wall 34 of the inflator housing portion 22 is raised in the 
adjoining region to increase the weld interface thus increasing 
the weld strength. This configuration also reduces the bending 

35 movement on the weld joint 32 itself. At the opposite end of 
the igniter tube 30, the inflator housing portion 20 is axially 
depressed to provide clearance for the end 36 of the initiator 
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tube 30 to be crimped over the retainer ring 37 to retain the 
initiator tube 30 while keeping the inflator hiaight to a 
minimum yet keeping the filter height to a maximum. 

In accordance with another feature of the present 
5 invention the igniter tube 30 is provided with a plurality of 
apertures 40 disposed in a circumferential array at a point 
underlying the igniter 18. The apertures 40 serve the dual 
purpose of initially passing a flame front from the igniter 18 
to the propellant 14 and, in the event of excessive 

10 predetenoined gas pressure developed within the inflator 10 due 
to, for example, extremely hot ambient temperature conditions, 
facilitating xniptiire of the t\ibe 30 at the apertures 40 to 
permit axial expansion of the radial wall portions 42 and 44 of 
the housing portions 20 and 22, respectively, away from one 

15 another as seen in Fig. 2 of the drawings. Expansion of the 
housing 12 increases the volume thereof reducing internal 
pressure to a safe level. Accordingly, the housing can be 
msmufactured from a relatively thinr light material, for 
example steel or alumintim. • 

20 As seen in Fig. 1, a wad 50 is disposed above the 

propellant pellets 14 to preclude excessive movement of the 
pellets. The wad 50 is held in place by a combination wad 
retainer and heat shield 52 that is crimped between the igniter 
tube 3 0 and a propellant retainer sleeve 60. The retainer 

25 sleeve 60 has a plurality of apertures 62 therein for the 
passage of gas generated by the propellamt 14 radially 
outwardly therethrough. 

The perforated filter support tube 60 acts dually as 
a filter assembly locator during metnuf acturing and as a 

30 precipitation element to reduce particulate emission during 
operation. The rolled ends of the perforated tube 60 locate 
the tube 60 and filter 16 in the housing 10 dxiring assembly. 

Assembly is also facilitated by the welding shield 52 
that is press fit on the central igniter tube 3 0 so as to act 

35 as an assembly to hold the wad 50 and propellant 14 in place 
during manufacture as the inflator 10. 
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In accordance with another feature of the present 
invention, the filter 16 comprises a fine wire mesh annulus 
that is resiliently axially compressed between the housing 
portions 20 and 22 upon assembly thereof. Compression of the 
5 filter 16 eliminates the reG[uirement for seals at the 
longitudinal ends thereof to preclude propellant gas bypass. 
The f ilter 16 is radially retained by a relatively heavy wire 
screen 80 that accommodates radial expansion of the filter 
element 16 due to longitudinal compression upon assembly of the 

10 housing components 20 and 22. 

The \annular resiliently compressible filter 16 made 
from, for example, fine wire mesh manufactured by Metex 
Corporation, is used to eliminate the necessity of seals to 
prevent filter bypass. It is to be noted that initial 

15 compression of the filter 16 is greater than maximiim expansion 
of the inf later housing 12 at maximum expected operating 
pressure. 

Xn accordance with yet another feature of the 
invention, the upper and lower portions 20 and 22, 

20 respectively, of the inflator housing 12 are welded to one 
another by a laser or electron beam welding process that 
produces a weld 90 of relatively large axial dimension but of 
minimum radial dimension. The weld 90 extends longitudinally 
substantially parallel to the central aixis of the inflator 10 

25 thereby to provide a relatively long weld interface between the 
housing portions 20 and 22. Hoop strength of the housing 12 is 
maximized at the outer periphery thereof by the nested and 
welded portions 20 and 22 of the housing 12 thereby eliminating 
a primary failure mode. Moreover, heat flux into the 

3 0 surroxinding metal is minimized by utilizing a laser or electron 
beam weld, so as to eliminate cooking of the internal 
components of the inflator 10. 

From the foregoing it should be apparent that the 
inflator of the present invention utilizes the concept of 

35 expansion of the inflator housing as combustion gas pressure 
increases above undesireO^le levels, for example, to twice 
maximiim expected operating pressure, to reduce such pressure 
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internally of the housing. Expansion is facilitated by a 
designed in failure of the igniter support tube 30. The 
igniter tube 30 fails along flame discharge orifices 40 
therein • This failure mode eliminates external discharge of 
5 excessively hot gases. 

While the preferred embodiment of the invention has 
been disclosed, it should be appreciated that the invention is 
susceptible of modification without departing from the scope of 
the following claims. 
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WE CLAIM: 

1. In an inflator for an inflatable vehicle occupant 
restraint system comprising a housing having at least two 
spaced vails, a plurality of apertures in said housing for the 
5 discharge of combustion gases, a propellant in said housing, 
and a filter disposed between said propellemt and the apertures 
in said housing, the improvement comprising: 

a cylindrical structural member extending between and 
welded to the spaced walls, respectively, of said 
10 housing for maintaining the spaced relationship 

therebetween upon the production of gas under 
relatively low pressiire, said structxiral member having 
a plurality of aligned relatively small closely spaced 
apertures extending circumferential ly around the entire 
15 periphery thereof and being rupturable upon the 

occurrence of a predetermined relatively higher gas 
pressure in said housing thereby to peznait movement of 
said walls away from one another and expansion of said 
housing to increase the volume thereof and reduce the 
20 gas pressure therein; and 

an igniter disposed internally of said structural member, 
the apertures in said structural member serving the 
dual purposes of venting a flame front generated by 
said igniter to said propellant and exhibiting a 
25 predetermined failxire mode of said structural member • 
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